Granulation tissue is altered after intramyocardial and intracoronary bone marrow-derived cell transfer for experimental acute myocardial infarction.
Bone marrow-derived mononuclear cell (BMMC) treatment in acute myocardial infarction (AMI) has been shown to have a beneficial effect. Our objective was to study in detail the histopathological process after the cell therapy after intramyocardial (IM) or intracoronary (IC) administration of BMMCs following experimental AMI. Twenty-fours pigs were randomized to the IM group (n=8), the IC group (n=8), and the control group (n=8).After 90 min of transient occlusion of the circumflex coronary artery, BMMCs were injected either intramyocardially or by a transfemoral catheter into the circumflex coronary artery. Echocardiography was performed preoperatively, postoperatively, and after a 21-day recovery period. The heart biopsies were examined histopathologically. Volumetric ex vivo CT scan was performed to evaluate calcification of the infarcted myocardium. The ejection fraction (EF) showed significant recovery in the IM group compared to the control group at Day 21 (P=.05). Despite beneficial histological changes in the infarction site in the IC group, compared to the control group, EF failed to recover. Reduction of collagen density that depicts scar formation was seen in both cell therapy groups compared to the control (P<.001). The number of mitotic cells was higher in the control group compared to the cell therapy groups (P<.001). The IC and IM groups differed significantly from each other in muscle-specific actin staining (P<.001) and smooth muscle actin staining (P<.004). The IM therapy group showed higher density for both stainings. Additionally, macrophage density was higher in the IC group compared to the IM and control groups (P<.002). Both cell therapy regimens substantially diminished tissue calcification; due to the large variation, the effect was not statistically significant. BMMC therapy launches cellular changes that affect mostly the repair process in the granulation tissue. The cell transplantation method might have some effect on the magnitude of the effect.